In this study, proton bombarded nuclear reactions calculations of Calcium target nuclei have been investigated in the incident proton energy range of 1-50 MeV. The excitation functions for 40 Ca target nuclei reactions have been calculated by using PCROSS nuclear reaction calculation code. Weisskopf-Ewing and the full exciton models were used for equilibrium and for pre-equilibrium calculations, respectively. The excitation functions for 40 Ca target nuclei reactions (p,α), (p,n), (p,p) have been calculated using the semiempirical formula Tel et al. [5] .
Introduction
Calcium (Ca) is an important component for the living things and is necessary for human life. Free calcium metal is too reactive to occur in nature and is produced in supernova nucleosynthesis. In supernova explosions, calcium is formed from the reaction of carbon with various numbers of alpha particles (He nuclei), until the most common calcium isotope (containing 10 He nuclei) has been synthesize.
Ca with atomic number of 20 is an alkaline earth metal and is the most plentiful mineral found in the human body. While the teeth and bones especially contain the most calcium, nerve cells, body tissues, blood, and other body fluids contain the rest of the Ca. Ca is also an essential trace element in living organisms.
The 
Calculation Model and Method
The PCROSS code uses a unified model based on the solution of the master equation in the form proposed by Cline [6] and Ribansky [7] . Griffin [8] exciton model calculations are used for n 0 =1 (where n 0 =1 is initial exciton number), thus are taken into account direct gamma emission;
where n eq is equilibrium exciton number, g is single particle level density, and E is excitation energy of the compound nucleus.
A number of semi-empirical cross section have been proposed for charged and uncharged particles at the different energies. Tel et al. [5] developed the new semi-empirical cross section formulae of reactions induced by proton as follows [6] [7] [8] [9] [10] [11] [12] ; 
where σ Coul is the proton Coulomb effect cross section. Tel et al. [5] suggested that the empirical cross section formulae including proton inelastic cross section [13] [14] [15] [16] and Coulomb effects of reactions induced by proton can be expressed as follows,
where σ p-ne and σ Coul (in unit of mb) are the proton nonelastic and Coulomb effect cross section respectively [17] [18] [19] . The coefficients C and a have been determined from only empirical formulae. Z is the proton number of target nuclei.
Results and Discussions
In this study, proton bombarded nuclear reactions calculations of Calcium target nuclei have been investigated in the incident proton energy range of 1-50 MeV. The excitation functions for 40 Ca target nuclei reactions (p,α), (p,n), (p,p) have been calculated using the semi-empirical formula Tel et al. [5] .
The inverse cross sections were obtained by using the optical potential parameters for neutrons proposed by Wilmore et al. [20] , for protons proposed by Bechetti et al. [21] , and for alpha particles by Huizenga et al. [22] . Full exciton model calculations using with PCROSS code [23] use the initial exciton number as n o =1 of 1 neutron and 0 hole. The effects of direct reactions were considered in our calculations.
Theoretical calculations of equilibrium and preequilibrium for 40 Ca(p,α) reactions are seen starting from the same point and showed a similar upward trend, the theoretical equilibrium calculations are just a little higher than pre-equilibrium calculations as seen in 
